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(57) Abstract: 



PURPOSE: A channel estimation 
method and an apparatus 
thereof is provided to increase 
the accuracy of a temporary 
decision to compensate data 
symbols, in case that a receiving 
side in an advanced mobile 
communication system uses a 
pilot channel and a data channel 
for channel estimation at the 
same time, and to estimate a 
continuously varying channel 
more exactly. 

CONSTITUTION: The first 
channel estimation unitOOO) 
executes a primary channel 
estimation using the pilot 
symbols received through a 
multi-path channel. A temporary 
decision unit(200) calculates a 
temporary decision value for a 
data symbol received through 
each path using a channel 
estimation value for each path. 
A decision comparison unit(300) 
compares each of the temporary decision values calculated at the temporary 
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decision unit(200) and outputs a demodulation reference of a data symbol having 
identical temporary decision values. The second channel estimation unit(400) 
demodulates each of the relevant data symbols according to the demodulation 
references provided from the decision comparison unit(300) and executes a 
secondary channel estimation using this demodulated data symbols and the pilot 
symbols. 
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(74) Q\Z\°1 S§ei, tiSti 

(54) XH ^ tf B S ! 

^ oies^oii &m 3s©s. ^si xunim oiee^ ai^h^j ^^ioiiah nmsixHyja ciioieuh 
ye rnMow oilmen 31^ &m j\±= m^m scf smswi ^§tr ^ ?±^m m « noii us s 

x! Oil 3SOICK 

01011 CH8H S BfgOIIAf^ xUilCH 0|gg<M A|^2J ^^^OilAH ntttSXHU ^ QIOIQfllttS SAIWI XH 

y chi oiem^xh tt clh ai oi eh &mm m&s^i s§ egg *oih. oia §6H 31 

^ saH xHyg &m*w\ 4= as* & as » §r»a hisso. 

XH^ ^3 (channel estimation), SgMBIQIOI E^xHy (DPDCH) . -S §§£1 SI CH xH y (DPCCH) 
SMAi 

£ 1g HBJSiej y§gB £fc!3|2| gJ¥ 951 UEftll £E. 
£ 2^ S^B! &8§ja oj oj v =?^m UEIfcH £2. 

£ 3^ ?l£0IIA| 01= g^Oil 2J6H tW^M ^§1^ (EH. §g S^WI 2|» dim 2^§(BER)I WEI 

£ 4^ g2H JI^OilAH Ol'e S30|| °JSH xH^g (EH, §*j0|| 2|B HIM 2 = e(BER)H[ AIM 

51101^011 2|e dlM 2^g(BER)M dime 

£ 5^ s ir a oil ma maaxHaa qioieixhus eaioii oi§6foi xh^m ^§6^ sxi ua 

£ 6B S ^ h g£| xHy ^§ a « CHI AH 33 1§I «a8PI ?l» £B. 

£ 7^ 2J XH^ 31 S CHI OS 33 »3»2| 2^ tiimm UEftH 

£ SfUSI Oil ^ Mi , filMB ^ § CHI 9\m dIM 2^g(BER)M UafcH H2H°. 

£ 9£r wis mi , xw^m ^soii 21 e uim s^m(ber)m UEitd nenH. 

100 : XI1 1 XH^ 200 : S§ &§¥ 

300 : &§St d|I3¥ 400 : HI 2 xH^ ?§¥ 

500 : ^m^- (Combiner) 



(51) Int. CI. 7 
H04B 1/69 
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mgoi ^mi= j/g «' j mow maw= 

¥ igg 0|§g<M0j| agt >j^. ^ol xFA]ICU 0iee<^ A1^g2| ^<y^0ilAH HF^^xH^m Gil 01 EH XH 
BM0\\ 0\Bo\0\ 31^ ^oH Jrfer xH^M fid 9*8131 ^§tf 4= SIE^ B StS SE 3011 OS & 
XIOII SB 5101 C| . 

ojy*Ho^ 3AII CH H^™M(Third Generation Partnership Project : 01 SK 3GPP E\ SJSBPI XII 

2}olH die^l »&]o| »AW3I 0l^e<y Al^gjOilAH^ gB&IHXHU SJ 8t»3BflltfOI|/H 2¥ 361 

CH^^ (Coherent) B 0 ^i XHSiSHQ £IEI. 

oi cm ^ chi x\M\tM oimmti Ai^*j2j 4^^ouah^ mois xh^°i *i^2j xh^ 

^§ 31 SOI H^*<o^ A[§3Q. 

BaiCHSdM S A{ S| ^d^lB ?B8K?I ^ 6H AH & ' }|XI^(BS : Base station)^ 0l§^(MS : Mobile 
station) 2*011 Dial sj^H UrSi 51 (pi lot )g BP. 01 ffH 4^ PI- Dial ej^g &rSJg!§ 

S3 . xHy°J ?\&D} £! = 2J ^#6H g 4 Sl^Di ( oi M OlgSrOl Oil 01 EH £JM(data 

symbol )2J 9W^m M^BEK 0121 &0| PI^OII^ EHi5!°m xH^ ^§ (channel est i mat ion) Oil 0|g6rS 

a. 

OPIAH »HS!S ¥ ^hXI &6{0|| ^oH S ^hEJ CH SSEIfeQI. 3 5 8H4te AI&SB Ere(TDM : Time 
Division Multiplexing) §EH^ IIFS3d§ &£JSfOi S*8Jte mas £JM0II 2IB (pi lot symbol 
aided techniques)OI 21 ^DL Lim o\Ut= 3E^i Efe(CDM : Code Division Multiplexing) i!EU^ R\ 
^en^ QIOIEiM SBSIOI S^5r^ EHJSxHyOll 2|B ^(pilot channel aided techniques)OI SICK 
013»| AH BSfc Er^SxHy^ 2ggdlXilCHxHy (DPCCH)2J gJ^^o^ tf»|»©£te 

assamouiitf (dpcch)2j ni- as iei sioibck 

3GPP2J ShBBafflHS A|y«» Efg(TDM) gj±{0£ ErSlSOl ^^£Jffl , fefBSBXHBS 2Eft 
DS(CDM) gJ£{2S Hh^51xH^0| ^O^Eh 

ois «b een2j ^|fg3 ^ai^i oj oi ah gaso. 

£ 1g S&Sie! ySSB £fc!3|2| gJ^ UEItH £H0ICK 

£ 1 CHI £A|9 y§|!3 ££!:>l£f 3QPP °£ LHIMSI B(RAN) 3=* Oil OS #»S3 

2gM£lxHy (DPCH : Dedicated Physical Channel ) OHI CUB m& S ^3^11 ?IB 501 Q. 

2§i£l xH^(DPCH)^ CHI 01 EH «B 2§i£l GI0I ElxH y (DPDCH) jII- Eh^^e SBB XH! CH 

S^M «B SSSBIXIIOIMIU (DPCCH)OI ^ IxHy Xlfl2f QxH y XIH^ 

UHy XI^SJ S8S£IQI0IEIfliy(DPDCH)a QXHB XI^SJ aSS£iaiOiaia(DP0CH)S ^ ¥ ^H°i AH^ 
xHyiF BE(channel ization code) (W D .W C ) Oil 2|B Se(chip rate)^ If^ao. 

^ xHy xi^oiiah ¥ xHy^ sttaoi ^4=21- si^^h CH6HE! ^± m$\m kuj\\ am. 01* c*ai ^§ 

B ^3^iU 3H(Complex Scrambling Code)2J C$ c; ^0\\ S]dW m± ^B^Mii SC[. 

^B^M^e <^s^ 01^ ^^«^(Real)^ di^¥^( I mag) £^ ^£|£JCH ^^2j ^^EfOII 

01 ^^^lOllAH S^£i^ <ys s(t)fe PI ^ 101 £JCK 

.v( / ) I Z. / U 7 )( t ) : y.U >, / ll'Cl/ »p J ¥h .( / ) 

^>OIB ^ 1 CHI AH tS S Ejgj ei^^. ifi ei^l^af ^3^IH 3E^ "CscanJO = 

C,(t) + jCo(t)"Oia. SEB "aSSacll0IEIfllB(DP0CH)2| xW^m W 0 (t)0IW 

aeMamioixHy(DPCCH)2j xHyif 3Eb w c (t)oia. 3 ^ ms^xHy ch chioiehxh^ 2^die(P0R : 

Pilot to Data channel power Ratio)0ICL 

ai ^ 2^<ys0il CUB A|^ C[§S^ xHy (time-varying multi-path channel )2J g&g 

fur* , ,.- 



^>OIB ^ 2 CHI AH p{= Qfg^I UEILH^ £1^0101. B ^2] Q^M "•' ^ p^WI EieS^2J ft) XII 

B^. t= Q&M CieS^2J Iia. p^JRH EieS^2J ?j^ t i/ - ^ p^jkh EfeS^2J 5EMEJ 

M(doppler shift)0ID. 

p^ttH a^s^2j xHyeee D\xvw^°m seahs, d§ ^ 3m- ^01 4= sia. 
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opiah " •- •• "" oim. oife aiy ^ s Oil AH 2&6H0H ?l^giO|C|. 

pSIHH DgS£°J ^6!S1 3|AHQ)<*2S SS8IS [|§ <^ 421 §01 £101. ±| 4011 AH g Ef¥)°l Si 

6jsei ".■"•o| " oicf. 



2 2^ sj&i*!PJ &tfua 4=6j3i2i a*? ?ji uEia 2aoia. 

2 22J 4=6!3|S 2JSI9S OiSSl SB 4-6I6JS r(n)8 «§«! ^± CI^BSMD 322J C desciainb OII 
SJSH P^BSMgKdescrambl ing) 8a. 

a^aaisa ^titisb ajat ixhu xiw2i oxtiy xiws uao. 

ixhu ii #21 aioiEHiH^a qih y xi wsj maaiHtfs 2121 ^ 3H21 ahs as m^a 

22(channel izat ion code)(C*. d .u.Cc h . oon , r „)0ll °I5H e?S|6l8a. 

01^ HISJSxHyoil Cam S-I8I6I8 EI§S &'SS OIS S3 (Moving aver age )B m "-j"B S8I2! xHy 
■?8£iOI ^6H5!a. 

DM q*6.t& QI0IEHxHy2| QIOI EH ^MOtl CUB OIM S3(Moving average) xDy 5=§2i8 H1SJ3! fe!B 
Oil 2)B xHy ^SSiOII S^(conjugation)S AS U2£ §i 4= SI CI. 

01 (01 XHy ^§ 2xlO)| CHB 12 ±%0\ 2xKmean square error)* 3)1618101 QI0IEHxHy2| 2H^S S 

&sih=qi ajssisQi. Me aiy ^§ 2xis ^xiteicim m 4= sick aeiAH him £= 

S(BER)S ^SPI -tHSHAHS XH^ ^§ 2x1011 2|8D £4!£IS 6i£ OH 2|g bHS(SIR, 0SS )S 3)1618101 S3 
t!S CD 9§ blg(SNR)OII eig&CI. 

01 £1 B S¥OII HIS 2Wg(BER)S §£f (ana lysis) SIS 2|2|2| ClgSS 4=011 dh£h 2 331 US 2 

3i?i lisci. 

2B AlgSIIOId (Simulation) §2121 &3IB Sg'f4| S2IB HIJ28H MS 2 421 §8 §:H13| USa. 
01 HH g3H(f inger=ae§S)2| 33H , 43H2J S^OIffl. af 0.5dB~1.0dB §22| 2x131 S1S8 9 

4= sia. 

oi m Ainaioi^ §3i2) g^fe 21 ci§§? 21011 32^01 mh. aiss 2121 zisb&oi sis 

2J2S OISHB «S 2H^M CH ^S|)|| EI§Q. 01 OH SOU HIM 2#IS(BER)0I §CH UHHIXIb 3S2S SH 

^sf 4= sia. 

neai Ei^axH^ai qioiehh^s bjhi oissioi xHyn ^§sis ssoiis. &3i£i §01 sah mgj?j 

SIS 0IS8I01 OIS S30II 2| B 2f S3H2J S3| xHy *g(1xl xHy ^g)8 4-UB CIS 1X1 XH^ -=?- 
§0)1 2I8H ?oHS xHy ^§SI2S QIOIEH £JtS8 M^El ? 2| Ql 01 El M SS=|oS(teraporary) 
e§(decision) Siaa. 

□ as 21 g^oj g§ egste qioieh ^521 ^152^ sioi shs 21 s»2i qioiehb 

(demodulation) 8112 QIOIEH £JM il ni^gl gAIOII 0|§8)0| C|A| 2x1 xHy ?§I 

4=lS8^sla. 

01 IS 3)1 EISSxHyai QIOIE)xHaS 2¥ 0l§8IOI XH^S ^§8IS 2B. 3 §i£l HI 0) xH £ (DPCCH)2| a 

^oi sssEiaioiEHxHy(opocH)2) a^aa sr^i ansoia. 

3£)U 0121 §01 2X1 xHS ^SOIIAH QIOIEHxH^S 3^ OlStt SI &§(temporary decision)2| 

§a)E01l SAP! «S^I2S. SSg£IX-)|0lxHy(DPCCH)2| 111813! El « OlgSlfe §?2I dlJUSIOI Sfae 01 

= &^oi gja. 

ciai »si»e. ois S3 oil 21 e s^i xuy *§oiiah ^shs xhs ?§^°s qioieh &mm a^si 

§§ 5§i 4=lB8hS S^OIIS. §S SIS & Oil CH& §*I2» 3g8UI Sli°g 9j eH 2| g» 

Oil AH 21 esgi 2WS S4I6H S 4^ SQfe 3S0IQ. 01 OHSOII 2x| xH^ ^§0))AH niSS! &g3| 

»JNI 0|g£lte QIOIEH ^JSOI I5@ ^5 3 1*5 Oil 2I6H 4- Siafe 2 OICI. 



g ttaS | feOlel §§ H9I6I0I °im& 52§. xIAHICH OlSSiJ A|>ig!2) 4=<y^0IIAH EI^SxH 

y S QIOIEHxHyS MAI Oil XH^ ^§0)1 OIS 812 II & ID QIOIEH ^j§i S4f8^l 9\ g| §1 &§2) § 
%2S isOI2. OIS #3H 311 B16H ?lfe xHyS HP §%8I3HI 4- S12^ B »g| » SxlB 

mstia. 

=3S g^SPI flff S OS xHy ^§ gfg°| «SS. C|§3S XH^S SSH 4-<i!S 

Hl^5i Sii OISSIOI 1X1 xHy 4=IS8lfe E+3II2I. &OI 4=ISS 1» xj)y ^§0)1 2| g| xHy * 

0IS8IO1 2} S5§ S5H 4=6!S QIOIEH ^SgOfl CUB 2| S»2| §1 BggiS 311 61 81 B3|| 
21. #31 311618 Si BSSt gOIIAH S^ ElOlgJOII oHgolfe ^|3| 311618 ^ S3H2I g§ S§gi§ HI 
528IS B 311 21. 4131 §i ElOlgjOII SHSSIfe feOI 3JI6I8 2| S3H2) g§ &33 § SSIB §§ B§ 
iiOl §§@ 3H4= OI&PJ 8H& QIOIEH ^§0)1 0)81 01 2x1 XHy ?gg 4IS8IS 93||£ 01^016! 
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a. 

b^sis^ife. 2x1 aiy ?i§ 4=issffe Bsife feoi mm eioisoii eiissife &?i ^i<y-a ^ s 
§ »sa s &§ esatoi d§ 3 sou choh 2¥ sxishfe §9 shs qioieh ^jmchi □ 

8101 6PI 2xh XH^ ^§01 4=S@D. 

SE& #31© ^38 S ujgoil OS «|y ^3 §X|2J ago Qggg *nys SSH ^ 

<M@ EhSgJ Ajfi 01 §81-01 1x1 XHy ?gg- 4=ii5hfe ail XH^ ^g^2L &01 an XH« ^§V2| 2J 

o£i siy oi§sioi 2f gg§ esH qioieh fejssoii ens at g§ mm&m ai^si- 

& ^^ohsi §§ e§¥si. &i\ s»4oh2| sm m&^mM ^ §§ essi g ssj e*oisoii 

S§ HI 12 8112 , #31 dlJH 2^ §8& §1 SSgig ?>fe a 9011 8H9 §§ 

Qioia ^gsi ^£ 315°^ s^sife east uun^a, &3i eaa diavoii/H aisa ihsoii 

df£l SHS QIOIEH £88 ^58m. QI0IEH #g2f &D\ ma 3! £JMS SUV OlgSICM 2X1 

xH^ ?il 4>®8H= ai2 xH^ $§¥5 ?&9DI. 



oisf b ssoii us xHy ^§ &e a. &x\m sva tat s28K)i <saea. 

se 5;= h us oil njy masaivaa qioiehxh^s saioii oigsioi xiiys *sa>& sxi ^?#s ub 
y i^eoici. 

s 5« asae. as an sua ^s^ooom gj^sfe dissi mm ^wm. r (n)g =?± 

Uiaaill SEeJ C^c^OH °|8H a^BBMSKdescrambl ing) SCI. 



A| 5CHI AH aSS£l«IOI»iy(DPCCH)2| nfBIX HH(pilot field)fe Xq.,=10I°S. OIB 0|g6F£ XW^ * 

ci^h^m^ oi* ixny xmsj asBBiaioiaaiwKDPDCHja- qxh^ xiusi assa»ioiaiia(DPccH)s 

zfzt <= AH^ »IUSf 3H(C ch . da ta.Cch.cont"roi)0il £J 6H aj»^SO.. 

SeM£IHI01xH^(DPCCH)(>il QH6H «^a[6|-^ Cim ±\ 601 
i 

\ * " ... ^V, /'*</) M ' ( / > /// • 



oi ecu ■"' s dm ^ 7a soi §21 me, CH ^ 80l BP. 



.S7- 



01^ ^Oltl- ^ em &mmmO\\M 0\m (Moving aver age m Cfi ^ 92f S^ xH 

y, 2 ^ • 1 — I." f • 2A M — ^ ' h " 



a§ ^^^9 SSS£IQIO|E|fllU(0P0CH)2| QIOlEi ^ 9£i xH^ ^S^CHI 
S°ij(conjugat ion)M ffH^Oll, 4^1 §1 ^ 6CHI M -j"M S^M 
S¥ £ 2°J ^4: ^^^(Re.lm exchange ) Oil AH 2] S^6hQ. 

agMdlCII0IEHxH^(DP0CH)01l CHoH «^<M-6^ Qi ^ 1001 SD. 
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01 w iai^-i na aoi ssims. ci§ 12^ act. 



1 ' ' .S7- 



A| 9011 2I6H ^oWB Sg^£iai01£HxHy(OPDCH)01l CH» 01 S §5(Moving average) xHy $SSi 

s a§ 13a soi suae 4^ ao. 



&3|ff &{ 13 CHI M XW^ ^§ 2x1- fe Afg£J^ xH^ ^3 3IS0II CTJdf ^dUI^ g^OICk Ol EH xH 
U ^3 CIS i2 ^f-IICH 2 » (mean square error)©] " : 8 DM &! 142* 901 UEiy ^ fflCL 

SE» #31 ^ 13011 /d SSS£iaiOIHfllH(DPDCH)2| 2H^e M&6 r E DH *j 153»h SB,. 0| HH &| 15 
£| " 'oi 138 DI ^1 1601 DL 



/:j ' I /:| /, |.V. 



p£KH DeS^0ilAH2J 2xfb Qi *| 1701 £| ffl , 01 ECU ^ &i 1851 901 " ■ S ^oHO^ J\ 



"MM- ' , , Z Z «|/-/« |- _ 2 Z"l./|< , 

^oi§i- *i 188 #:?ie m 99] o\m §2oii °J6H m^m *S8Fte 3^, xH^ ^3 £»0II CHe ^ 

f-IICH SXKmean square error)M ^o\^ ^OID. 

oi 3¥0ii=r R[j]^ dm 19^ s^om. oi OH R[j]oii^ £§y f d oii si& xh^ 

2H^ £^0| B!g^D. 

*<\ 1 1 Z / i /' ; " , ; i 



01 EH xHy §51 3^61 0^ 01^^23 3^011 UIM 2^M(BER : Bit Error Rate) P e = QW ±1 2031 
oife xHy°l XI CHI K^OI- SD. 



01 ffH - ^ Cfi ^ 21^ §2l£J^ p«jflH CfeS^Hj §2 ajs CH &MblM(SNR : Signal to Noise 



15-5 



§1111 dn 0-0386569 



Ratio)OIOI. te CIS 2201 CK 



\ 



0I^^2J 3?^ Oft! He^fi! g^Ollfe. xH^ ^§0il 2J§> 2x[^[ ^IH»Cr. W&M *JXH°I bIM 
M(BER)M =?mi\ 9\oWM^ xHy ^§ 2xh0il °\oW ^^£J^ <Ms CH Z!£j b| e (SIR loss )M Jl^mOJ 

£!s CH SI bie(SNR) ' Oil yg^a. 

Ol^^oi go fe ^§ ££f '" : S^OIH^, £^91= ^Jl CH ?iH U| S (SIR l0S5 )g P-M A| 

23011 2J6H 5n^aa. 

>//<......,„. h : 



3£HH^ CfiS^oj v a p M a. 24^ ti^CH &OI§> ^ 20011 S}g6[2 01 § g^Oil 2|ff xH^ ^ 
§ £*r§ b|e 2We(BER)0il Bfg» 4- ao. 



^XH 3GPP2J ^gfgafflyOI 1 28kbps £j 0j[ S MXFS, Ug@ ^1 M Oil AH (2K+OS lOblM^ 

EIOI. SSS£lfllOiaiH(DPCCH)0|| CH& *tfe!»(SF c )te 256, S8«aQIOIEIfllU(DPDCH)0ll CH& 
XKSF 0 )t 801 ao. 

01 W H^^xHy CH QIOIEixHy S^bie(PDR) 31 -6dB^ fQS, Qfi *! 2521 »g 3 aim «Hff 



2^? ^01 XH1 1 xH^ ^§^(100)0UH^ EfgS&fM OlgSFOI 01 S g^Oil ^ g^oj ^ 

^3(lXr xHy ^18 eh Cfi 1xh xH^ CHI 2J6H ^oWB xH^ CHiOIEH ^ii 

Ol * B »S2I S§ BS 200) Oil AH te 2H^0| 2| S>|£J CHOI EH ^lil 

S§*jog(temporary) eg (decision) &Q. 3 D§ HI 2 xH^ ^§^(400)0H AH}= 2| S»2J 8g eg 
3£« QIOI EH ^£2] Z?|^o^ 8F01 5HS ^ S>i2J Ell 01 EH M ^^(demodulat ion)8m CHOI ' 

eh &m m mm** &mm saioi oisskm qai 2xf xny 

01 EH ^ 1521 &0I xHy ^ § Oil 2J6H Ql 01 EH ^11 * S§ BS( temporary decision)^ 

*a»e a§ ai 26oi a . 



/-. j , ; | - .sv/< 



01 31 AH di^ DM *! 273f &S sffl S*fe 21^01 D\^3\Q. 




■) 



b □§ i| 2821 I*°ffl, 01 OK S| S3 i!S □ S§ til§(SNR) 
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p. 



01 PI AH " • 2} b|e 2HM(BER)g ' ' 2j &40f £J°^ g S^SOII AHfe SS S§°1 ^OPI ^ 

^isoiife ^ spim2j ai oi eh ^jmmoi qioieh ^jii oiga^oi ea sum a^Aiaa. oi cm 

S§ ^(temporary decision)^ " N Oil 2J6H dm :< zr DIM 300ICH. HIOIEI 

XH ^ CHI 21 » xH^ ?SBS *i 310IQ. 

.1- ;. - .v. ./. ; .-■ V. ,.\ "...,«/. 



i 

2 A. • I 



oi pi ah m gfg assaaiotaiu(opccH)s (2k c +i)uim, sss&iqioieixiiu (dpdch)^ (2k d +dhime 
we. QioiaaiH.a masaiuoii ch» ah^s xh^ easts a§ *i 32m ao. oipiah iuusxhuc 
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